Few treatments are effective to manage herpes-zoster (HZ)-related pain. This retrospective study focused on the efficacy of 2% lidocaine continuous epidural infusion on pain control and quality of life in patients with thoracic or lumbar HZ.
Introduction
Herpes zoster (HZ) is caused by reactivation of varicella zoster virus that remains latent in the sensory ganglia. [1] It is characterized by dermatomal pain and vesicular rash with burning, itching, or aching. Generally, HZ is involved in a single sensory nerve (usually cranial or spinal nerve). [2] HZ-associated pain has serious health risks for adults, particularly after the age of 50 years. With increasing age, the incidence of HZ rises.
Studies reported that about 20% to 30% individuals developed opportunistic infection of HZ during their lifetime. [3, 4] Postherpetic neuralgia (PHN), one of the most commonly serious complications of HZ, is defined as pain persisting ≥3 months after rash onset. The major clinical manifestations of PHN is spontaneous pain characterized by constant burning or stabbing sensation with allodynia. The pain can last for months or even multiple years. Based on the previously available data, half of persons with HZ aged ≥ 60 years developed PHN. [5] Studies confirmed that older age, ophthalmic involvement, prodromal pain, greater severity of pain were risk factors for PHN. [6, 7] Unlike other clinical symptoms of HZ and PHN, continuous or intermittent pain can profoundly affect the quality of life and the ability to work. This unpleasant sensory can also lead to stress, anxiety, emptiness, even depression. Moreover, severe acute pain is considered as a risk factor for PHN. [6] Therefore, pain control is the primary evaluation of therapeutic options in the course of HZ treatment. Currently, acute HZ is usually treated with medical treatments such as antiviral drugs, analgesia. Most patients with these agents had rash healing and pain relief, even pain loss in the acute phase of HZ (≥30 days after rash onset). Disappointingly, a few patients with systemic therapy still present persistent pain after 30 days. Notably, antiviral drugs have no effect on pain control despite of chronic pain not persisting for ≥3 months. At this phase, medical therapy such as anticonvulsants (gabapentin or pregabalin), topical lidocaine, and tricyclic antidepressants may relieve the pain, but these therapeutic effects seem to be limited. According to our experience, this group of patients tends to be more easily developing PHN if achieving unsatisfied pain relief despite of no available data reported previously. Hence, we focused on a therapy that 2% lidocaine continuous epidural infusion to reduce zoster-related pain. This study aimed to evaluate pain control and the quality of life in patients with HZ (pain persisting at 1-3 months) and PHN undergoing 2% lidocaine continuous epidural infusion therapy.
Methods

Patient selection
This was a retrospective study conducted between September 2015 and September 2017 in the Department of Pain Management of Wuhan First Hospital. The study was conducted in accordance with the principles of the Declaration of Helsinki and the guidelines of Wuhan First Hospital. Three hundred eighty patients with HZ were reviewed for this study.
Inclusion criteria were: chronic pain persisting for ≥30 days after rash onset, and pain score at least 4 on the visual analog scale (VAS). Exclusion criteria were: age under 18 or over 85 years, refusal or irregular drug treatment, incomplete data due to patients treating in other medical centers, the failure of continuous epidural infusion therapy for pain control in the first time.
Measurements
The HZ is diagnosed by a typical rash in the dermatomal distribution of a segmental nerve. [8] The disease is usually difficult to diagnose in the prodromal period. Antiviral therapy was used as the first line in the treatment of HZ in the acute zoster phase. Most patients could benefit from antiviral therapy and other drug therapy (gabapentin was commonly used in dosages of 1800 mg daily, pregabalin in dosages of 150 mg daily, amitriptyline in dosages of 25 mg daily, oxycodone in dosages of 30 mg daily, and tramadol in dosages of 300 mg daily). But still a few patients who developed severe pain required analgesics. Clinically, we found that once chronic pain persisted for ≥30 days after rash onset, the therapy of HZ was extremely difficult.
The procedure of continuous epidural infusion therapy is described as follows. Under the guidance of X-rays, puncture point was selected at thoracic or lumbar nerve root in accordance with the dermatomal distribution of a segmental nerve, and puncture needle was inserted into the epidural space. After the success of puncture, catheter was placed closely to thoracic or lumbar nerve root. Meanwhile, the contrast medium was injected into the epidural space to ensure catheter arriving at the destination point. Then 5 mL of mixture liquid (2% lidocaine + betamethasone + 0.9% normal saline) was injected to the thoracic or lumbar nerve root. Finally, catheter was connected with analgesic pump with 250 mL another mixture liquid (70 mL 2% lidocaine + 180 mL 0.9% normal saline) for continuous pump at infusion of 3 mL/h. The continuous infusion was continued for 1 week.
According to different treatments, all the selected patients were classified into 2 groups: group 1 (medical therapy + epidural infusion group), group 2 (medical therapy). Medical therapy included gabapentin, pregabalin, amitriptyline, tramadol, and oxycodone. If the drugs were ineffective to the intractable pain, patients were treated with continuous epidural infusion therapy.
Questionnaire
The European Organization for Research and Treatment of Cancer (EORTC) quality of life questionnaire (QLQ) and the Izbicki pain score system were used to subjectively assess healthrelated quality of life and pain intensity. [9, 10] The EORTC questionnaire contains 30 items including functional scale, symptom scale, emotional and social scale, financial strain scale, and a global quality of life scale. [9] The Izbicki pain score was related to 2 subjective items (a VAS, frequency of pain attacks) and 2 objective items (analgesic medication use and diseaserelated inability to work). Both the EORTC questionnaire and the Izbicki pain score had previously been identified with high standards of reliability and validity. In this study, all patients were assessed before therapy (baseline) at intervals of 6 and 9 months after therapy.
Statistics
Statistical analyses were performed using SPSS software (version 22.0 SPSS). Chi-squared test or Fischer exact test was used to analyze categorical variables. Descriptive data were presented as mean ± standard deviation. Pain scores and quality of life scores were assessed using Mann-Whitney U test. Graphical representations were performed with Microsoft Excel (Redmond, WA) or GraphPad Prism software (La Jolla, CA). A value of P < .05 was considered statistically significant.
Results
Demographics and disease-related data
Between September 2015 and September 2017, a total of 380 patients were diagnosed HZ, of which 256 patients (162 [63.3%] thoracic HZ, 94 [36.7%] lumbar) were enrolled in the study (Fig. 1 ). About 124 patients were excluded from the study (108 due to the HZ ≥30 days rash onset, 15 due to other therapies, 1 patients died during the study due to septic shock following urinary infection with severe pulmonary infection). Of the enrolled patients, 69 patients treated by medical therapy and continuous epidural infusion therapy, and 187 patients treated by simple medical therapy. Loss to follow-up was 5 patients at 6 months and 13 patients at 9 months. Figure 2 showed the duration of time between onset of HZ and therapy in our center. We found that 195/256 (76.2%) patients were treated in 1 to 3 months. And data about the duration of time in 2 groups had no difference.
Baseline characteristics of the HZ in 2 groups (120 men, 136 women; mean age 69.4 years, range 38-85) are summarized in Table 1 . Of the enrolled patients, 67 (26.2%) patients with HZ present with diabetes. Most of the patients presented ≥1 chronic condition (98 cardiovascular diseases, 48 pulmonary diseases, 11 cancers, 1 HIV, 21 others). There were 195 (76.2%) patients treated at the phase of 1 to 3 months after rash onset. Sixty-one (23.8%) patients were diagnosed PHN, of which 16 (6.3%) patients suffered from chronic pain persisting for > 6 months (Fig. 2 ). There were no significant difference between the 2 groups (P > .05) ( Table 1) .
Quality of life assessment
All the patients with HZ had high levels of symptom scales and low levels of functional scales. No significant difference was detected between the 2 groups in quality of life at baseline Li and Feng Medicine (2018) 97:32 Medicine (P > .05) (Fig. 3 ). After the 6-month follow-up, there were 68 patients in group 1 and 183 patients in group 2 ( financial burden shown no statistically significant differences between the groups (P = .627, P = .517, respectively). After 9 months follow-up, 238 patients were included in this trial (group 1, n = 64; group 2, n = 174). Similarly, scores on the functional scales revealed a statistically significant higher in group 1. As for the symptom scales after 9 months follow-up, no significant differences could be obtained for pruritus symptom and financial burden between the 2 groups.
Pain assessment
At baseline, mean pain score was found to be 58.92 ± 6.56 in group 1 and 59.64 ± 6.17 (range 0-96) in group 2 (P = .625) (Fig. 4) . Overall, there was a significant reduction in Izbicki pain score at 6 and 9 months follow-up. At 6 months follow-up, pain scores were obviously lower in those treated with medical therapy and epidural For the 4 components of Izbicki pain score, no significant differences could be obtained in VAS, frequency of pain attacks, analgesic medication use, and inability to work between the 2 groups at baseline. However, the scores or the rate of patients with analgesic drugs was significantly reduced at any time point of follow-up (P < .001) (Fig. 5) . We also assessed the pain condition for thoracic or lumbar HZ at 1 to 3 months after rash onset (group 1, n = 48; group2, n = 129). At the end of follow-up, the pain score was significantly lower among patients treated with medical therapy and epidural infusion group (P < .001) (Table 3) .
Notably, diabetes was found in 67 (26.2%) patients. Of the 67 patients, 12 required diet control, 17 required oral drugs, and 49 Table 2 Health-related quality of life outcomes at 6 and 9 months after therapy.
Follow-up at 6 months
Follow-up at 9 months Scores range from 0 to 100. A higher score for functional scale or health status represents a higher level of functioning or health status, and a higher score in the symptom scale represents more severe symptoms. Values are expressed as mean ± standard deviation. CF = cognitive function, EF = emotional function, PF = physical function, QL = global health score, RF = role function, SF = social function. * Mann-Whitney U test. Figure 4 . Izbicki pain scores at baseline, and 6 and 9 months after therapy.
Li and Feng Medicine (2018) 97:32 Medicine required insulin therapy. During 9 months follow-up, 12 patients were found de novo diabetes. Table 4 shows the results for the pain score in HZ patients with diabetes. Scores for pain VAS, frequency of pain attacks, pain medication, and inability to work were significantly higher in thoracic or lumbar HZ patients with diabetes (P < .001).
In addition, 16 patients with PHN underwent continuous epidural infusion therapy (6 men and 10 women). For the patients with PHN, gabapentin was used in dosages of 1800 mg daily, amitriptyline in dosages of 25 mg daily, and oxycodone in dosages of 30 mg daily. All the patients did not respond to medical therapy. Even if the patients with PHN treated medical therapy, the VAS score varied from 6 to 9. Of the 16 patients, only 4 patients achieved satisfactory pain relief. Seven patients required analgesic drugs, and 6 patients still were unable to work (Fig. 6 ).
Discussion
This is the first largest retrospective study to evaluate the effect of 2% lidocaine continuous epidural infusion therapy for thoracic or lumbar HZ. This study found that combination of continuous epidural infusion and medical therapy was superior to only medical therapy in the treatment of thoracic or lumbar HZ at 1 to 3 months after rash onset. The results showed significant improvements in scores of EORTC QLQ-C30 and pain scales in patients with continuous epidural infusion therapy. However, we also found that both PHN and diabetes patients with continuous epidural infusion therapy failed to achieve sustained complete pain relief.
It is well-known that zoster-related pain is the most common disabling symptom of HZ and PHN. Although over 70% patients with HZ had satisfactory pain relief with antiviral drugs, a few have no effect on this therapy. [11] For this group of patients, general consensus shows that opiates anti-epileptics, tricyclic antidepressants, and capsaicin may be effective to relieve pain symptoms. [11, 12] Moreover, acute zoster pain could develop to Table 3 Follow-up (9 months) results for the pain score in herpes zoster patients at 1 to 3 months after rash onset.
Group 1 (n = 48) Group 2 (n = 129) P * Li and Feng Medicine (2018) 97:32 www.md-journal.com chronic pain. [13] According to our experience, once the patients at this phase (usually at 1-3 months after rash onset) failed to achieve complete pain relief, PHN was easily to occur. Therefore, pain control for patients with HZ at 1 to 3 months after rash onset is crucial.
Pain
Besides the medical therapy, continuous epidural infusion therapy is another treatment options existing for treatment of patients with HZ at 1 to 3 months, which can significantly improve the scores of global health status/quality of life and pain scales. One previous study has been published that continuous thoracic epidural administration successfully treated zoster-associated pain after 2 months follow-up in 2 cases. [14] Recently, Makharita and colleagues published the results of a randomly controlled trial that compared paravertebral block using bupivacaine plus dexamethasone and paravertebral block using saline as placebo. [15] After 3 weeks follow-up, the active group (bupivacaine plus dexamethasone) achieved significant pain relief. They showed that shorter duration of pain, herpetic eruption, and lower doses of pregabalin and acetaminophen were found in the active group. More importantly, the incidence of PHN was lower than placebo group. In our study, we found that there was a significant reduction in pain score when compared with baseline. Both at 6 and 9 months posttherapy, analgesic medication was lower to consume in continuous epidural infusion group (P < .001).
In addition, we were the first study which focused on the evaluation of pain control for patients with HZ at 1 to 3 months after rash onset. Most previous studies paid close attention to acute HZ or PHN. Knowledge is limited concerning the treatment of patients with HZ at 1 to 3 months after rash onset. Results of our study showed that effective pain relief was obtained for the patients with HZ with continuous epidural infusion at 1 to 3 months after rash onset (P < .001). Disappointingly, continuous epidural infusion therapy might be not proper for patients with PHN. In our study, 16 patients with PHN underwent this therapy. Only 4 patients achieved satisfactory pain relief. About 10/16 (62.5%) patients had readmission to our department. But the continuous epidural infusion therapy was ineffective for readmission.
Similarly, the combination of continuous epidural infusion and drugs therapy was superior to single medical therapy in terms of quality of life. Epidural lidocaine can be effective for pain relief and improve quality of life. We found that epidural lidocaine could reduce scores on the symptom scales except for pruritus symptom. Zoster-related pain and itch can be considered as a significant negative impact on functional status and patient quality of life. [16] However, Elkersh and colleagues published the results of a case report that high thoracic epidural infusion of bupivacaine and clonidine was beneficial in relieving neuropathic itch in acute patient with HZ.
[17] Unfortunately, we had opposite conclusion. A possible explanation is that we used lidocaine and normal saline, not bupivacaine and clonidine for continuous epidural infusion. And previous studies lacked large sample concerning zoster-related itch research.
The correlation between HZ and diabetes is unclear. In the study, we found patients with HZ with diabetes had poor pain control. Herpetic eruption pain was associated with unsatisfactory blood glucose control. Exactly why high blood glucose could lead to poor pain control needs further research.
As for the complications, spinal epidural abscesses, catheter dislodgement, infection, and leakage are detected to be related to continuous epidural infusion. Holt and colleagues reported that the incidence of infection was 4.3% in long duration patients with epidural catheter therapy. [18] Spinal epidural abscess was found in patients with diabetes mellitus. [19] In fact, epidural infection occurred in 6 patients (8.8%), catheter dislodgement in 4 patients (5.8%), and catheter leakage in 3 patients (4.4%). Two patients had catheter shedding, and required reoperation. There was no epidural catheter-related complication in patients with HZ with diabetes mellitus.
Like other retrospective studies, there were several limitations. First, EORTC QLQ-C30 and Izbicki pain score are subjective measurements of quality of life and pain control, which have recall, selection, coding, and response bias. Second, we did not discuss the mechanisms of continuous epidural analgesia for treatment of HZ, since the mechanisms were quite elusive and complex. And we were lack of valid measure to monitor the signs of nerve block. Third, accurately estimating the effect of pain and quality of life on outcomes was quite difficult due to a lack of multivariate measure.
Conclusion
In conclusion, 2% lidocaine continuous epidural infusion therapy can lead to sustained pain relief and improve the quality Medicine of life in patients with for thoracic or lumbar HZ at 1 to 3 months after rash onset. For patients with PHN, epidural lidocaine therapy was not recommended. In addition, patients with HZ with diabetes were difficult to relieve pain. Controlling the level of glucose rationally might help to control pain.
